














Concept development, floating bridge E39 Bjgrnafjorden

FEM analysis of bridge girder and column

6.5.1 Analysis 1, 25 mm plate, column with narrow middle part

Figure 6-8 Analysis 1, Plastic strain for last converged step (6 degrees * 0.919 = 5.5 degrees)

The geometry causes the column to loose torsional capacity and yield of larger parts of the column
does not occur. This is unfavorable when trying to absorb as much energy as possible.

6.5.2 Analysis 2, 40 mm plate, column with narrow middle part

Figure 6-9 Analysis 2, Plastic strain at 6 degrees rotation

Plastic strain for this analysis is higher and occurs over much larger areas, absorbing more energy.

10205546-13-NOT-099 24.05.2019/0 Page 49 of 57



Concept development, floating bridge E39 Bjgrnafjorden

FEM analysis of bridge girder and column

6.5.3 Analysis 3, 25 mm plate, straight column

Figure 6-10 Analysis 3, Plastic strain at 6 degrees rotation
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Concept development, floating bridge E39 Bjgrnafjorden

FEM analysis of bridge girder and column

7 Ship impact column and bridge girder

The purpose of this analysis is to evaluate the bridge girders ability to take the torsional forces from
the column during an eccentric ship impact. The column non-linear capacity is documented in
section 6, so the focus here is bridge girder only.

7.1 Material properties

Linear material properties as documented in Table 1-2 has been used for this analysis.

7.2 Mesh

The element mesh is refined at two areas to get better results. The refined mesh has a size of
approximately 30 mm by 30 mm.

Figure 7-1 Mesh refinement

7.3 Boundary conditions
Boundary conditions and axis definitions are shown on Figure 7-2Figure 2-1 and
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Table 7-1.

Figure 7-2 Boundary conditions
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FEM analysis of bridge girder and column

7.4

1.5

Table 7-1 Boundary conditions

Translation Rotation
X Y z X Y z
End 1 Fixed Fixed Fixed Fixed Free Free
End 2 Fixed Fixed Fixed Fixed Free Free
Loads

Maximum torsional force found for “Analysis 2, 40 mm plate, column with narrow middle part” has
been applied to column bottom. Mz = 604 MNm.
The applied force will stress the column well beyond yield. This is documented in section 0.

However, the bridge girder, as can be seen later in this section, have stress in the elastic range. The
choice of using linear material properties significantly reduces computational time.

Figure 7-3 Boundary conditions and load application

Results

Von-Mises stress is as expected well above yield for the column.
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